190                              ELECTEICAL ATTRACTIONS.                    [ART. 371
Art. 142 takes a simpler form. Let p be the surface density at any point P, let X be the normal force in the non-conducting medium at a point infinitely close to P and let the positive direction of X be from the conductor into the non-conductor, then 4mp = X. If dn be an element of the normal drawn outwards, V the potential due to all causes, this equation may be written in the form 4-777? — — ^ V/dn.
The repulsive force on the electricity which covers any element. da of the surface is ^Xpda, (Art. 143). This may be written in either of the equivalent forms %7rp2da- or (X2/87r)d(r. Since this is always positive, the direction of the force is necessarily outwards.
370.    If an electrified conductor is joined by a wire of conducting material to the earth its potential must become the same as that of the earth (Art. 365).    At the same time the potential of so large a body as the earth is not affected by any transference of electricity to or from it.    Supposing the earth to be in its ordinary neutral state, the potential then becomes zero.    When a body is thus joined to the earth, it is said to be uninsulated.
Electrified bodies are in general supposed to be insulated by air, unless otherwise stated. When the density of the air is diminished its resistance to the escape of the electricity also decreases. When the pressure is still further reduced its resistance increases again. A vacuum, that is to say, that which remains in a vessel after we have removed everything which we can remove from it, is a strong insulator. Maxwell's Electricity <tc. Art. 51.
371.    Capacity.    If one conductor is insulated, while all the other conductors in the field are kept at zero potential by being-put into communication  with  the earth,  and  if the  conductor, when charged with a quantity E of electricity, has a, potential F, the ratio of E to V is called the capacity of the conductor.
In this definition the capacity is supposed to bo independent of the special nature of the non-conducting medium which surrounds and separates the conductors. But the medium is itself acted on and reacts on the conductors. To take account of these actions it is necessary to introduce into the definition a new factor called the Specific Inductive CajHiciti/ of the medium. The effect of this factor is a subject for separate discussion. In what followH (until otherwise stated) it will be supposed that the medium is such that tin; effects of the induction on it can be disregarded. This is the case if the. medium is air or generally any dry gas. In these media the specific inductive capacity is nearly equal to unity.
Ex. Let a sphere of radius a be at a great distance from all other bodies and let it be charged with a quantity E of electricity. The potential is A'/a, (Art. 64). The capacity of an insulated sphere is therefore equal to its radius.

